EE 420 H.W. Set # 2
1. A 20 [Km] digital optical fiber link has a maximum data rate (NRZ) of  1.00 [Gbps]. The optical source used in the link has a central frequency of 
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a) Estimate the spectral width of the source.
b) Is the source a light emitting diode (LED) or a laser diode (LD)?

[Assume that only material dispersion contributes to the pulse spread and that the fiber is made of silica].

2. A light emitting diode having a central wavelength of 
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 and a spectral width of 30 [nm] is used in an optical fiber link made of silica glass. Calculate the pulse spread per unit length due to material dispersion.
3. Repeat the previous problem if the source is a laser diode, operating at 
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 and has a spectral width of 5 [nm].
4. Consider a 50 [Km] long optical fiber link. Assuming that the pulse spread is due only to material dispersion (ignoring other possible contributions to the pulse spread), calculate:
a) the bandwidth of the link if the source of problem 2 is used in the link.

b) the bandwidth of the link if the source of problem 3 is used in the link.

c) the maximum data rate (RZ) if the source of problem 2 is used in the link.

d) the maximum data rate (NRZ) if the source of problem 3 is used in the link.
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